Abstract. The problem of finding an effective temperature is highly important. This characteristic provides calculation of the power effect reactivity (PER), which defines safe and stable operation of nuclear reactor. The numerical experiment, which is considered on average and maximum heat load conditions, is put to find out changing of the effective temperature in the high burnup fuel of WWER-1000. In the course of the experiment mathematical statement of the problem is made, numerical solution of which is found with using the finite differences approximation of both control equations and border conditions. Also, the method of simple iteration is used for calculating temperature distributions, according to determination of the effective temperature. The linear approximation was obtained basing on effective and maximum temperatures depending on the burnup.
Introduction
One of the most important characteristics of a nuclear reactor is the power effect of reactivity (PER), which is defined with the effective temperature and actual amount of 235 
U in fuel.
The effective temperature is an average temperature of a fuel pellet; it can be determined with the exact integral formula [1] : U , which increases neutron absorption, thereby it reduces reactivity. PER has to be negative during the reactor company for providing safe and stable operation.
The rim-effect is a process of forming a thin layer around a periphery of the fuel pellet, it has high porosity and has increased heat release. The rim-layer is always associated with the high burnup fuel ( 40 / B MWd kgU  ). According WWER-1000 design, maximum burnup, that can be reached, is 70 / MWd kgU . It means that calculations of the effective temperature must be provided with considering of the rim-effect.
Mathematical formulation of the problem
Calculation of the effective temperature requires the known temperature distribution, which can be found from following equations: 
where 1 R is the radius of inner area, mm ; с T is temperature on a the surface of the fuel pellet, С . Due to a non-linearity of (2) and (3), the analytical solution cannot be found, therefore the numerical method of finite differences and method of the simple iteration was used. 88 10 ) , The high burnup fuel rod experiences swelling, which causes absence of a central hole in pellet and gas gap between the pellet and the fuel cladding. Thickness of the rim-layer can be calculated with the following formula [2] . 32.5 2.34 .
The radial distribution of the heat release is represented on figure 1 [3] . It has the same form as the radial distribution of 239 Pu in the fuel pellet [4, 5] , and does not depend on burnup. 
These expressions have error less than 1%.
